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where Public-Private Mix model is implemented.
-Study did not recruit those patients who completely followed treatment protocols, hence study might have missed best practices and perspective that have affected treatment outcome positively.
INTRODUCTION
The data on treatment success rate, mentioned in the report of World Health Organization (WHO), reveal treatment success rate of 83% for drug-susceptible TB (2015 cohort), 54%
for Multidrug-Resistant TB (MDR-TB; 2014 cohort) and 30% for Extensively-DrugResistant TB (XDR-TB; 2014 cohort) [1] . However, treatment success rate is consisted of cure and completion rates. It means, with increase in infection severity chance of achieving successful treatment outcome reduces [2, 3] . Although treatment success rates have improved over the period, but adherence to treatment protocols -appointments for medicine collection and sample submission for the follow-up smear microscopy -remained low [4] .
WHO considers cure of tuberculosis cases as the best prevention strategy because it prevents death, drug resistance, relapse and spread of TB in the community [5] . Therefore, in 1993, WHO developed and adopted a strategy (called Directly Observed Treatment Short course) capable of addressing these issues effectively [6] . During the past decade, Directly
Observed Therapy (DOT -a method of patient supervision recommended by WHO) has remained a subject of discussion to conclude whether DOT is associated with improved treatment outcome or not [7] . The global literature reports opposing results, however, it was demonstrated that the highest success rates were attributed to the national programme, where DOT was implemented as full support package including components such as incentives and other patient-centered approaches [8, 9] .
WHO characterizes effective national tuberculosis programme with a high cure rate, low incidence of acquired drug resistance and a high case detection rate. Cure, being an importance constituent of the effective TB programme, is defined as "a pulmonary TB patient with bacteriologically confirmed TB at the beginning of treatment who was smear-or culture-negative in the last month of treatment and on at least one previous occasion" [10] .
However, according to the operational definition of cure given by Pakistan's National TB Control Programme (NTP) patient is considered cure if s/he has finished treatment with negative bacteriological result at the end of treatment [11] .
Implementation of DOTS strategy uses patient-centered care and somebody observing patient to know whether treatment timelines are followed or not. DOTS strategy is also helpful in identifying a patient through sputum examination under the microscope, providing anti-TB drugs and monitoring treatment progress towards a cure [12] .
Information about factors associated with low cure rate in patient with drug-susceptible TB is limited in Pakistan. Therefore, the purpose of this study was to explore and describe the factors that account for low TB cure rate in Badin district of Pakistan, as viewed by direct stakeholders involved in the care of patient, including themselves.
METHODOLOGY Setting
The study was conducted in one of the 75 districts of the Pakistan where Public-Private Mix 
Selection of District and Healthcare Facilities
During routine review of program data, it was revealed that district Badin had consistently reported low cure rate (average 27%). This information led research team to select district Badin for this qualitative study. However, private healthcare facilities were uniquely selected for participation as they were trained on WHO's DOTS strategy and have been working in PPM intervention.
Study Design
Qualitative research was employed for this study as it is suited for understanding phenomena within the context [13] . In-depth and semi-structured interviewing was used as a method of qualitative research.
Overall study approach, including method, sampling, recruitment, data collection, analysis and reporting, was guided by Guba's construct that includes four criteria for trustworthy study [14] . We adhered to various strategies proposed for each criterion (credibility, transferability, dependability and confirmability) to enhance trustworthiness of the study.
Population and Sampling
Purposive sampling was used to select both participating district and participants. Between
March and June 2017, records of all registered TB cases -whose treatment outcomes were declared between October and December 2016 -were retrieved and patients were contacted using the given contact details (mobile number and/or home address). In addition to TB cases, all stakeholders (clinicians, paramedics, lab technicians, district field supervisor and treatment supporter), involved in the care of TB cases, were invited to participate in the study. Sample included a cohort of patients and their care stakeholders, however, theoretical saturation was achieved even before desired sample size was achieved. Therefore, sample size was not affected by theoretical saturation and final coding structure was used to analyze all transcripts.
63 respondents were planned to be interviewed whereas 37 interviews were actually executed. 26 
Data Collection
Semi-structured interview guide was developed for variety of respondents after the review of relevant literature. In addition to the key questions, interview guide included a range of supplementary questions to steer the interview and allowing a respondent-led and flexible data collection. Face-to-face interviews were conducted by two trained researchers (MI and SA) in local languages (Urdu and Sindhi). During data collection process, interview guide was modified whenever new code was emerged.
Given the consent, interviews were audio recorded in local language and later transcribed into English language. Respondents were coded using combination of alphabets and numbers and the interview recordings were anonymized using similar coding system to ensure confidentiality of information. 
Respondent

Data Quality Assurance
After all interviews were taped and transcribed, two researchers (SMA, SH) randomly picked random points in each of the recorded interviews and checked the quality with its corresponding transcript, independently. Any discrepancy between quality assurers was resolved through discussion and adjudication by another researcher (NA). After all transcribed interviews are verified, researchers (SMA, SH, MI, NA, FN, AN) started analysis process.
Data Analysis
The focus of qualitative data analysis was to draw output at the levels of taxonomy, themes and theory. This approach of analysis is helpful in developing insight into how context of an event might influence the different health outcomes [16] . Using constant comparison method [17] , a code structure is developed inductively. An inductive approach was used for the development of coding structure and data analysis. Because it is iterative and lengthy process, new codes were added to coding structure and interview guide was modified accordingly.
A line-by-line review was carried out to develop and revise coding structure and two researchers (SMA, SH) independently coded each transcript, tagging parts of data with relevant codes. During data collection process, researchers met periodically to compare text segments to segments to ascertain if code was assigned appropriately. Transcripts were read several times to ensure that final code structure is consistently applied to all textual data. In case of any discrepancy, differences were resolved through discussion and negotiated consensus. 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59  60   F  o  r  p  e  e  r  r  e  v  i  e  w  o  n  l  y   8 The application of the finalized code structure to the data resulted in identification of codes and sub-codes suitable for taxonomy (domain) and theme (dimension), respectively.
Domains are the broad factors that characterize low cure rate situation in one of the districts implementing Public-Private Mix model. However, various dimensions of the domain further elaborated its meanings in a specific context. Similarly, theory is an example of concept underlying the dimension or theme, providing systematic reasons for the events and experiences. However, the process of theorizing matter of inquiry includes subject, the context and the experience of the researcher [16] . We also selected verbatim quotations from the transcribed data and edited quotes to improve readability.
Patient and Public Involvement
Perspectives of healthcare providers and patients on access to services and treatment adherence were routinely collected during monitoring visits and utilized to develop research question and interview guides. None of the potential respondents was involved in design of the study and for recruiting them. Findings of the study will be disseminated during coordination and progress review meetings held at district, province and national levels.
Ethical Approval
The purpose of the study was explained to all participants and oral consent for voluntary participation was sought prior to face-to-face interview. All respondents were given option to quit interview in-between without explaining the reason for quit. 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59  60   F  o  r  p  e  e  r  r  e  v  i  e  w  o  n  l  y   9 Eight individuals, who completed tuberculosis treatment in medical records, and twentynine (29) care stakeholders (treatment supporter, doctor, paramedic, laboratory technician and district field supervisor) were interviewed face-to-face.
FINDINGS
Overview of Respondent
Factors Contributing to Low Cure Rate
Review of interview data, collected from variety of informants, was resulted in the identification of four broad factors (taxonomy) that contributed to the situation of low cure rate in one of the districts implementing PPM intervention. These factors were: (1) health seeking behavior, (2) technical capacity of healthcare provider, (3) managerial capacity of healthcare provider and (4) access to healthcare facility and services. Each factor is deconstructed into key dimensions (themes) that emerged from the dialogue between interviewer and respondents. Moreover, dimensions were exemplified through underlying concepts, that correspond to theories for low cure rate (See Table 2 ). Half of the general practitioners said that they were able to address the issue of sputum production by providing local remedies, for example, advising some syrup or sachet and advising water steam in morning. Whereas, others did not know any intervention if patient complained them about issue with sputum production.
Managerial Capacity of Healthcare Provider
Private healthcare sector constitutes major proportion of the healthcare system in Pakistan. It means majority of population prefers to seek healthcare assistance from the private sector hence increasing their caseload and work burden. Due to these challenges, quality of service has badly affected and it has become part of recent discussions.
Availability of resources (time and cost)
are consistently reported to be limiting factors for all of the participating general practitioners, however, only one GP said that:
"…despite the fact that I have limited time, I try to counsel each of the TB patients as it is critically important to counsel patient on the significance of the regular medicine intake and regular follow-up tests"
General practitioners have also shared their limitation in tracing non-adhering patients because of time shortage and limited resources. Therefore, most of them have given this responsibility to district field supervisor, especially for those whose contact details are incorrect. Few of them have empathized focus on patients and acknowledged their need for psychosocial support, hence proved helpful in managing patient stress through counselling. Data analysis showed that paramedics of clinics are relatively more active in counselling patient and providing treatment related information than general practitioners (clinicians).
However, they are also becoming a source of disseminating wrong or stigmatizing information, like separating utensils of TB patient and avoiding sexual intercourse.
Access to Healthcare Facility and Services
Challenges pertinent to healthcare access constituted last factor of the low cure rate situation. Transportation, timely uptake of services and other contextual factors were identified to determine patients' access to healthcare facility and services. Nearly half of the healthcare providers (GP, paramedic, LT) mentioned transportation as a concern for having easy access to services because it involves long travel time and high transportation cost which are limiting factors for most of the tuberculosis patients. One of the lab technicians suggested that:
"Generally, patients are poor and come from remote areas that involves time and cost…..if financial support is given to patient then they may visit to submit sputum for microscopy at the end of treatment"
All DFSs (02) and few of the GPs mentioned their practice of reviewing patient record regularly to make sure that patients are visiting healthcare facility on time for the uptake of services. They have also identified the importance of treatment supporter's role in the same regard. However, none of the patients have mentioned that they were contacted during their treatment period for any purpose, including reminder for follow-up visit or for final evaluation. Couple of GPs are specific in their practice of identifying male treatment supporter so that in an unavailability of patient, he should be able to visit clinic for medicine collection. For example, if patient is unable to leave his work responsibilities, male treatment support can visit clinic to collect medicine on his behalf. Keeping in mind social structure and prevailing culture, GPs also engaged elders from the community who could help patient in complying to treatment protocol.
DISCUSSION
Though overall treatment success rate meets minimum requirement for success rate, there are relatively fewer bacteriologically confirmed tuberculosis cases, who receive cure status by appearing for final sputum smear microscopy at the end of treatment. Qualitative analysis of interview data reveal lack of information or awareness, high treatment-related cost, poor referral system, insufficient case management are main reasons for low cure rate, i.e., less people are appearing for final sputum smear microscopy.
Triangulation of patient interviews with care provider interviews revealed inconsistency in responses, like care providers reported regular follow up of cases, whereas TB cases or their treatment supporter reported that they were not followed during the course of treatment. However, inability of care providers to follow every TB case is mentioned, which supports the assumption that follow up of patients for ensuring final sputum smear microscopy was not rigorously conducted and only followed in the situations of convenience. Conclusively, weak system for coordinating the patient care can potentially [20] .
False perception of patient about the treatment completion poses serious challenge in ensuring treatment completion with desired outcome. This perception shapes poor health seeking behavior of TB patients, and further strengthened if care providers do not spend enough time on counselling or sharing treatment-related information. Hence, patient education and support are detrimental in achieving desired outcome or cure [21] .
Moreover, in an absence of proper system for information sharing between patient and healthcare provider, it withdraws an opportunity from patient to remain informed about their treatment progress during care process [22] . Health belief model, proposed by Akinsola [23] , also notices that individuals do not change their behavior if they do not realize that they are at risk and they can face serious consequences.
Though treatment is provided free of cost in Public Private Mix intervention to promote adherence, there are other treatment-related costs (e.g., transportation and food costs) in addition to emotional exhaustiveness that badly affect the treatment adherence and treatment outcome [24, 25] . People's seriousness about consequences is dependent upon the extent to which they believe they are at risk of developing serious consequences [23] .
Non-adherence or treatment interruption is attributed to non-cure status, where side effects of medicine also become one reason [21] .
Hence, it is pragmatic to include important elements in program that will allow implementation agencies to view program beyond biomedical model of disease, especially where a particular disease is embedded in social ties and has social connotations. With constant efforts on new models on finding cases, expanded case finding approaches are rationally appropriate only if high cure rate is achieved in any tuberculosis program. In cases where low cure rate is reported, intensified case findings can produce negative results, for example, increasing the pool of inadequately treated TB patients and increasing incidence of drug resistant cases [26] . 
CONCLUSION
Abstract
Objective: World Health Organization recommends cure of tuberculosis as the best prevention strategy, however, information about factors associated with low cure rate in patient with drug-susceptible TB is limited in Pakistan. Therefore, the purpose of this study was to explore the factors that account for low TB cure rate.
Methodology: Present qualitative study recruited diverse informants through purposive sampling to explore low cure rate situation in Badin between March and June 2017. Data was collected from clinicians, paramedics, lab technician, district field supervisor, patient and treatment supporter through in-depth and face-to-face interviews. Interviews were conducted in local languages (Urdu and Sindhi) and transcribed into English. Coding structure was developed inductively and applied on textual data to draw output at the levels of taxonomy, themes and theory, as proposed by Bradley et al.
Findings:
Thirty-seven individuals consented to participate in this study and provided detailed account of the subject under inquiry. Review of interview data, collected from variety of informants, was resulted in the identification of four broad factors (taxonomy) that contributed to the situation of low cure rate in one of the districts implementing PPM intervention. These factors were: (1) health seeking behavior, (2) technical capacity of healthcare provider, (3) managerial capacity of healthcare provider and (4) access to healthcare facility and services. Each factor is deconstructed into key dimensions (themes) that emerged from the dialogue between interviewer and respondents. Moreover, dimensions were exemplified through underlying concepts, that correspond to theories for low cure rate.
Conclusion:
Change in program reporting requirement has demeaned the significance of having cure as treatment outcome. Therefore, returning focus on achieving cure status for tuberculosis cases will be beneficial for assessing the effectiveness of TB control efforts. In parallel to the care delivery system, mechanism for disseminating disease-and treatmentrelated information should be introduced. [2, 3] . Although treatment success rates have improved over the period, but adherence to treatment protocols -appointments for medicine collection and sample submission for the follow-up smear microscopy -remained low [4] .
METHODOLOGY Setting
Selection of District and Healthcare Facilities
Based on the review of program data, the Badin district was selected based on two factors:
(1) number of registered TB cases and (2) treatment outcome (i.e., treatment completed).
For the year of 2016, total enrolled cases in district Badin were 106 and the cure rate (average 27%; range 17% -38%) was lower than the project average, i.e., 46%. Other districts, where cure rate was even lesser than 27% were not selected because the enrollments were few in number. This information led research team to select district Badin for this qualitative study. However, private healthcare facilities were uniquely selected for participation as they were trained on WHO's DOTS strategy and have been working in PPM intervention.
Study Design
Population and Sampling
March and June 2017, records of all registered TB cases -whose treatment outcomes were declared between October and December 2016 -were retrieved and patients were contacted using the given contact details (mobile number and/or home address). For the selected period, 19 cases had bacteriologically confirmed TB out of total 36 cases that also included pulmonary clinically diagnosed (Bac -ve) and extra-pulmonary (EP) cases. Bacve and EP cases were not included in study because "Cure" status is not associated with them. Once TB cases were identified, all care stakeholders (clinicians, paramedics, lab technicians, district field supervisor and treatment supporter), involved in the care of TB 63 respondents were planned to be interviewed whereas 37 interviews were actually executed. 26 respondents were either not available for interview or contact details were incorrect (see Table 1 ). 
Data Collection
Data Quality Assurance
Data Analysis
The focus of qualitative data analysis was to draw output at the levels of taxonomy, themes and theory. This approach of analysis is helpful in developing insight into how context of an event might influence the different health outcomes [16] . Using constant comparison method [17] , a code structure is developed inductively. An inductive approach was used for the development of coding structure and data analysis as suggested by grounded theory.
Because it is iterative and lengthy process, new codes were added to coding structure and interview guide was modified accordingly. were read several times to ensure that final code structure is consistently applied to all textual data. In case of any discrepancy, differences were resolved through discussion and negotiated consensus.
The application of the finalized code structure to the data resulted in identification of codes and sub-codes suitable for taxonomy (domain) and theme (dimension), respectively.
Patient and Public Involvement
Ethical Approval
The purpose of the study was explained to all participants and oral consent for voluntary participation was sought prior to face-to-face interview. All respondents were given option to quit interview in-between without explaining the reason for quit. The ethical approval was provided by ethical review board of Health Oriented Preventive Education (HOPE),
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FINDINGS
Overview of Respondent
Eight individuals, who completed tuberculosis treatment in medical records, and twentynine (29) care stakeholders (treatment supporter, doctor, paramedic, laboratory technician and district field supervisor) were interviewed face-to-face.
Factors Contributing to Low Cure Rate
Review of interview data, collected from variety of informants, was resulted in the identification of four broad factors (taxonomy) that contributed to the situation of low cure rate in one of the districts implementing PPM intervention. These factors were: (1) health seeking behavior, (2) technical capacity of healthcare provider, (3) managerial capacity of healthcare provider and (4) access to healthcare facility and services. Each factor is deconstructed into key dimensions (themes) that emerged from the dialogue between interviewer and respondents. Moreover, dimensions were exemplified through underlying concepts, that correspond to theories for low cure rate (See Table 2 ). 
Health Seeking Behavior
Tuberculosis is one of the health conditions, that is to be investigated beyond typical biomedical model of disease, that includes health seeking behavior. Therefore, experts suggested exploration of social aspects of patients that are affecting their health condition.
Respondents elaborated patient's health seeking behavior in regards to patient education, 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59 providers (either GP or paramedic) provided incomplete information to sensitize patient for treatment adherence. However, five out of eight patients stated that they were told when to visit again for medicine collection and sputum smear microscopy, whereas none reported that GP advised them to visit for sputum smear microscopy at the completion of treatment. One stated that: 
Technical Capacity of Healthcare Provider
Formal engagement of private healthcare providers (GP, paramedic, LT) is associated with their ability to provide standardized TB care and prevention services. As a pre-requisite to providing TB services, all healthcare providers were provided training, on how to detect Half of the general practitioners said that they were able to address the issue of sputum production by providing local remedies, for example, advising some syrup or sachet and 
Managerial Capacity of Healthcare Provider
Availability of resources (time and cost) are consistently reported to be limiting factors for all of the participating general practitioners, however, only one GP said that: On the contrary, one general practitioner has found a different way of ensuring final sputum smear microscopy. Data analysis showed that paramedics of clinics are relatively more active in counselling patient and providing treatment related information than general practitioners (clinicians).
However, they are also becoming a source of disseminating wrong or stigmatizing information, like separating utensils of TB patient and avoiding sexual intercourse. All DFSs (02) and few of the GPs mentioned their practice of reviewing patient record regularly to make sure that patients are visiting healthcare facility on time for the uptake of services. They have also identified the importance of treatment supporter's role in the same regard. However, none of the patients have mentioned that they were contacted during their treatment period for any purpose, including reminder for follow-up visit or for final evaluation.
Most of the patients have not mentioned any constraints regarding their access to healthcare facility and services, whereas few of the patients and treatment supporters have mentioned long waiting time at facility and long distance as concerns. One of the lab technicians described long waiting time as below: Couple of GPs is specific in their practice of identifying male treatment supporter so that in an unavailability of patient, he should be able to visit clinic for medicine collection. For example, if patient is unable to leave his work responsibilities, male treatment support can visit clinic to collect medicine on his behalf. Keeping in mind social structure and prevailing culture, GPs also engaged elders from the community who could help patient in complying to treatment protocol.
DISCUSSION
Though overall treatment success rate meets minimum requirement for success rate, there are relatively fewer bacteriologically confirmed tuberculosis cases, who receive cure status by appearing for final sputum smear microscopy at the end of treatment. Qualitative analysis of interview data reveal lack of information or awareness, high treatment-related cost, poor referral system, insufficient case management are the main reasons for low cure rate, i.e., less people are appearing for final sputum smear microscopy.
Triangulation of patient interviews with care provider interviews revealed inconsistency in responses, like care providers reported regular follow up of cases, whereas TB cases or their treatment supporter reported that they were not followed during the course of treatment. However, inability of care providers to follow every TB case is mentioned, which supports the assumption that follow up of patients for ensuring final sputum smear microscopy was not rigorously conducted and only followed in the situations of convenience. Conclusively, weak system for coordinating the patient care can potentially lead to less patients appearing at final evaluation. Similar challenge is also reported by [20] . Change in reporting requirement by World Health Organization, coupled with an inadequacy of the programmatic efforts, the focus shifted from "cure" to "treatment completed" and final evaluations started to be underrated.
Hence, it is pragmatic to include important elements in program that will allow implementation agencies to view program beyond biomedical model of disease, especially where a particular disease is embedded in social ties and has social connotations. With constant efforts on new models on finding cases, expanded case finding approaches are rationally appropriate only if high cure rate is achieved in any tuberculosis program. In cases where low cure rate is reported, intensified case findings can produce negative results, for example, increasing the pool of inadequately treated TB patients and increasing incidence of drug resistant cases [26] . Our study utilized Guba's construct to enhance trustworthiness of the study and implemented several strategies in this regard, however it is not free from methodological weaknesses one among them is triangulation in informant's type. For example, bacteriologically confirmed TB cases, who followed the treatment protocols completely,
were not recruited, hence an opportunity to know patient's experiences and perspectives was missed. The response rate for the patients was poor (42%), hence their experience or perspective is inadequately presented so this can be considered as limitation of study. In addition, we could not reconnect with participants to validate the interpretation of the study because of the stigmatization of the tuberculosis disease in Pakistan. Lastly, with limited provision to the background information because of lack of research focus to this aspect, we struggled to establish context of the study and detailed description of the existing phenomenon.
CONCLUSION
Change in program reporting requirement has demeaned the significance of having cure as treatment outcome, however reversal of the change can revitalize the significance of cure status for bacteriologically confirmed TB cases. Such efforts are important to curtail relapse, death and emergence of drug-resistance TB. Even before the reversal of this change happens, implementation agencies should play their role in ensuring effective program management by monitoring regular follow up, especially final sputum smear microscopy to achieve treatment outcome as cure.
Meaningful engagement of the private sector is critically important especially under the circumstances when private sector is un-regularized. Busy private practice leaves general practitioners with limited time, hence time spent on consultation and counselling remains insufficient. This, along with other factors, shapes poor health seeking behavior and beliefs of patients and their caregivers. Need for disease-and treatment-related information has emerged as a serious concern and should be given due consideration. 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59  60 
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